Expression of stress response genes in germ cells during spermatogenesis.
During germ cell development different spermatogenic cell types show remarkable variation in their susceptibility to stressful stimuli. Various cellular mechanisms are triggered in germ cells after exposure to stress, but the expression of only a few of the genes involved in such pathways has been studied during spermatogenesis. In the present study we determined the expression profiles of 216 stress response genes in isolated rat germ cells (pachytene spermatocytes, and round and elongating spermatids) using cDNA atlas arrays. Of the 216 genes studied, 86 were detected in pachytene spermatocytes, 82 in round spermatids, and 52 in elongating spermatids. Fifty percent (48) of the total number of genes detected during spermatogenesis were detected in all three cell types while nearly 25% (25) were expressed exclusively in pachytene spermatocytes and round spermatids; some cell specific transcripts were observed also. The use of the K means clustering method allowed us to group genes by their pattern of expression during spermatogenesis; five specific expression profiles were obtained and analyzed. To determine how stress response genes are regulated throughout spermatogenesis, we examined the expression of genes involved in stress response mechanisms such as heat shock proteins-chaperones, DNA repair, and oxidative stress. Genes belonging to these families were differentially expressed during germ cell development. We suggest that the differential expression of stress response genes during spermatogenesis contributes to the selectivity of the susceptibility of germ cells to stress.